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ings, requiring extensive logistical support from the Army and the Department
of the Interior. In the late nineteenth and early twentieth centuries, George
Ellery Hale, a solar physicist, practically invented big science. Before the era of
government funding for science, Hale convinced Charles Yerkes, the wealthy
builder of Chicago's elevated railway, to finance construction of the largest tele-
scope in the world. A few years later he persuaded Andrew Carnegie to finance
the largest solar telescopes and the 60-inch and 100-inch nighttime telescopes on
Mount Wilson. Each in its turn held the distinction of being the world's largest
telescope. To support users of the telescopes, Hale founded the Mount Wilson
Observatory of the Carnegie Institution, an early model of the Space Telescope
Science Institute. Each of Kale's projects strained the technical and financial
resources of the day. Hale was searching for support for the 200-inch Palomar
telescope when nervous exhaustion forced him to retire.

Hale had created a new kind of institution in America, one devoted solely to
scientific research. It required huge and expensive facilities, and it was success-
ful in making southern California the world center in astronomy. His was a big
science success story.

There are other such success stories as well. In 1961 the Associated Univer-
sities for Research in Astronomy (AURA) completed the world's largest solar
telescope near Tucson, Arizona. Another major solar telescope for New Mexico
was proposed to the Air Force in 1961, with approval in 1965. Each of these
telescopes, to be used effectively, required a dozen solar physicists. Each was a
successful big science project, and each moved from conception to completion
in about four years.

THE SKYLAB OPTICAL TELESCOPE

In 1965 Harold Zirin and Robert Howard, two astronomers at institutions
Hale built, started planning with the Jet Propulsion Laboratory (JPL) at CIT to
build an orbiting solar telescope. They did not think of their Skylab Optical
Telescope as big science. It was just a small experiment they would build and
manage at a private institution, and they planned to oversee its scientific pro-
gram.

NASA was regularly launching orbiting solar observatories, a series of small
satellites each with a half-dozen bantam telescopes. It was also planning the
Apollo Telescope Mount, which would carry a cluster of larger solar telescopes
on Skylab. Skylab was a manned mission, and the Apollo Skylab program was
definitely a big science program. Analysis of its solar data was projected to
eventually employ 200 scientists for most of a decade.

But the Skylab telescopes and the orbiting solar observatories sent down
pictures only of the Sun's outer atmosphere. Many solar physicists were more
interested in the tiny magnetic elements on the solar surface, and Zirin and
Howard's idea appealed to them. They knew that no one would ever see the